Studies in experimental grasslands have shown variation in plant individual performance in response to neighbourhood diversity. To which extent these responses are due to phenotypic plasticity or genetic variation is largely unknown. We collected seed families of five herbaceous species (Cirsium oleraceum, Crepis biennis, Plantago lanceolata, Plantago media and Rumex acetosa) in monocultures and 60-species mixtures 5 years after establishment and replanted or transplanted the offspring into the same monocultures and 60-species mixtures. In all five species the actual environment significantly affected plant survival, growth and performance in terms of shoot biomass and investment into reproduction, indicating stronger competition for light and different levels of herbivory in mixtures as compared with monocultures. Effects of the original environment were smaller and less consistent, but indicated differential selection in monocultures vs. mixtures. The interaction between actual and original environment, corresponding to the "home" vs. "away" comparison, was rarely significant, yet this was providing a first sign of local adaptation. We conclude that, for the investigated plant species, more than five growing seasons in monocultures or mixtures would be needed to better demonstrate the selection of genotypes specifically adapted to monocultures or mixtures. A faster local adaptation may have been prevented by the ability of these species to respond to variation in neighbourhood diversity to a large degree via phenotypic plasticity and other factors. 
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Supplementary Material
Introduction genotype and environment in the way that plants transplanted to "home" sites have an 23 advantage over plants transplanted to "away" sites, they can be considered as locally adapted 24 (Schmid 1992 , Joshi et al. 2001 , Kawecki & Ebert 2004 ). An advantage of reciprocal transplant experiments to test for local adaptation is that the selection pressures driving the 1 adaptation need not to be known (Schmid 1992) . To find out which drivers may be 2 responsible, ecological differences between the different types of local environments can be 3 examined (Raabová, Münzbergová & Fischer 2007, Bowman, Perret, Hoehn, Galeuchet & 4 Fischer 2008). In natural environments, this approach can provide hypotheses about potential 5 selection pressures to be tested a posteriori in subsequent experiments. Here we used 6 neighbourhood diversity as an a priori selection pressure and investigated if test species 7 responded to this selection pressure by genetic differentiation and local adaptation or if they 8 could adjust to varying neighbourhood diversities by phenotypic plasticity.
9
Our study was motivated by the observation of positive plant diversity-productivity and the pollination system of plant species (Linhart & Grant 1996) , where a short life-cycle 7 and self-compatibility are likely to promote genetic differentiation. The majority of plant 8 species in temperate grasslands is perennial and can reproduce via clonal growth. In spite of 9 large differences in their mating system including apomixis, complete self-pollination and 10 mixed mating systems (Klotz, Kühn & Durka 2003) , genetic differentiation may thus mainly 11 depend on differential mortality and growth between clones originally sown to establish 12 grassland. We allowed for such genetic differentiation to take place over five growing season 13 in monocultures and 60-species mixtures in our experiment. Then we reciprocally 14 transplanted plants between these two environments. We used five herbaceous species as 15 model system, namely Cirsium oleraceum (L.) Scop., Crepis biennis L., Plantago lanceolata
Material and methods
24
Field site: the Jena Experiment
1
The Jena Experiment is a large biodiversity experiment situated in the floodplain of the river 2 Saale near Jena (Germany, 50°55' N, 11°35' E, 130 m a.s.l.). Mean annual temperature is 9.3 3 °C, and mean annual precipitation amounts to 587 mm (Kluge & Müller-Westermeier 2000) .
4
The experiment was set up using a pool of 60 plant species commonly occurring in species- for each of the 60 species two replicated monocultures were also sown on small plots of 3.5 × were weeded in biannual weeding campaigns (early April, middle of July).
15
Study species
16
Five herbaceous species were selected for the reciprocal transplant experiment, Crepis biennis 17 (Asteraceae), Cirsium oleraceum (Asteraceae), Plantago lanceolata (Plantaginaceae),
18
Plantago media (Plantaginaceae) and Rumex acetosa (Polygonaceae). The chosen species 19 form a rosette after germination and individual genets remain distinguishable for a long time,
20
which is important to reduce the danger of sampling clonal replicates of single genets in the 21 transplant study. Crepis biennis is a biennial to monocarpic perennial species, i.e. plant Plantago lanceolata and P. media are wind-or insect-pollinated, protogynous and 1 incompletely self-incompatible, i.e. selfing may occasionally occur (Sagar & Harper 1964) .
2
The dioecious species R. acetosa is predominantly wind-pollinated. Crepis biennis is self-or 3 insect-pollinated. Self-compatibility has been rarely studied in the genus Crepis, but so far no 4 obligate selfer is known (Enke, Fuchs & Gemeinholzer 2011) . Apomixis has also been 5 reported in C. biennis (Rothmaler 2002) . Cirsium oleraceum is insect-pollinated and the only 6 study species for which frequent self-compatibility has been described (Bureš, Šmarda, terms were tested against residuals. Due to the large differences among species, we also 5 analyzed data for each species separately, using the model mentioned above without species 6 identity effects. GLMMs were calculated with Genstat, version 13.1 (VSN International Ltd.).
7
The statistical software R (Version 2.7.2, http://www.r-project.org) was used for all other 8 calculations and analyses.
9
Results
11
Species identity had significant effects on all measured traits (Table 1) all analyses showed that the potential for phenotypic plasticity varied among species (Table   17 1).
18
The original environment had no consistent effects across the five test species. Significant (Table 1) . Furthermore, because the 24 original environment × actual environment interactions across species were only significant in the case of leaf damage and inflorescence biomass, local adaptation to home sites across all 1 species was not a general feature in our study. We therefore analyzed a number of traits for 2 each species separately to further test for local adaptation of single species. Table 2 ) suggested some adaptation to the home evironment in this species: plants whose 12 parents had been selected in mixtures for 5 growing seasons were taller in mixtures (home 13 environment) than plants whose parents had been selected in monocultures (away 14 environment), but if the growth place was monoculture the difference between the two origins 15 was very small ( Fig. 2A) . In contrast, the significant original environment × actual 16 environment interaction for leaf herbivory (see Appendix A: Table 2 ) was related to more 17 herbivory damage in home than in away environments (Fig. 2D ). did not depend on our treatments. Origin effects and interactions were small and not 1 significant indicating that in P. lanceolata phenotypic plasticity was responsible for an 2 adjustment to environmental variation created by plant diversity. However, maximum leaf 3 length showed significant genetic differences among seed families. decreased height and shorter leaves in both actual environments (Fig. 2L ). Significant genetic 12 differences among seed families were found for plant height, leaf length and leaf number (see
13
Appendix A: Table 2 ). (Fig. 2U ).
20
Origin effects and interactions were not significant.
21
Crepis biennis
23
Crepis biennis showed similar responses to the actual environment as the previous species 24 (see Appendix A: Table 2 ). However, in contrast to the other investigated species, most plants of C. biennis were reproductive (73%). The proportion of reproductive plants was reduced in 1 the mixture environment (see Appendix A: Table 3 ). Number of leaves, plant individual 2 biomass and inflorescence biomass were significantly lower in mixture, while maximum leaf 
15
In P. media, plants selected in monocultures grew taller and had a longer maximum leaf 16 length in both actual environments (Fig. 2L) . Surprisingly, this was in the opposite direction 17 of phenotypic plasticity. However, in P. media with its relatively short stature, tall genotypes 18 may be selected for only in monoculture where they can overtop their con-specific neighbours 19 whereas in mixtures they would not be able to overtop the taller interspecific neighbours. In 20 contrast, C. oleraceum plants selected in mixtures produced more leaves (Fig. 2B ) and 21 achieved a taller growth in the mixture environment ( Fig. 2A) . In this tall-statured species, 
11
All our test species except P. lanceolata suffered higher leaf damage in mixtures than in 
Local adaptation via the evolution of monoculture and mixture genotypes?
Despite the large phenotypic plasticity of the studied species and the relatively short selection 1 period, we found already some evidence for selection at home sites. Plants of C. oleraceum 2 grew taller when they were replanted into the environment that was their home for five 3 growing seasons than if they were transplanted to the away environment which they had not 4 experienced for at least five growing seasons. However, the opposite pattern, i.e. a negative 5 home effect was found for herbivory in this species (Fig. 2D) . Although it is possible that 6 insects with a shorter generation time causing leaf damage might become locally adapted even 14 Joshi, J., Schmid, B., Caldeira, M.C., Dimitrakopoulos, P.G., Good, J., Harris, R., Hector, A.,
15
Huss-Danell, K., Jumpponen, A., Minns, A., Mulder, C.P.H., Pereira, J.S., Prinz, A., Listed are degrees of freedom (df) and the sum of squares (SS) for generalized linear models (GLM), numerator degrees of freedom (ndf), Wald statistic (Wald stat.), variance component for seed family with approximate standard error (vc ± se) and residual mean deviance with approximate standard error (md ± se) for Generalized Linear Mixed Models (GLMM) and F ratios (F). Levels of significance are *: p ≤ 0.05, **: p < 0.01, and ***: p < 0.001. Table 2 Appendix A), their significance levels are indicated (*: p ≤ 0.05, **: p < 0.01, and ***: p < 0.001). Values are means (± 1 SE) for all plants per actual and original environment. We do not present additional variables (Table 1) , where we did not find significant effects of original environment or actual × original environment interactions in any species. originating from these seed families were replanted or transplanted to their "home" or "away" site, respectively. In cases where actual environment (A) and actual by original environment interactions (A × O) were statistically significant (see Table 3 Listed are degrees of freedom (df) and the sum of squares (SS) for generalized linear models (GLM), numerator degrees of freedom (ndf) and Wald statistic (Wald stat.), variance component for seed family with approximate standard error (vc ± se) and residual mean deviance with approximate standard error (md ± se) for Generalized Linear Mixed Models (GLMM) and F ratios (F). Levels of significance are *: p ≤ 0.05, **: p < 0.01, and ***: p < 0.001. Listed are degrees of freedom (df) and the sum of squares (SS) for generalized linear models (GLM), numerator degrees of freedom (ndf) and Wald statistic (Wald stat.) for Generalized Linear Mixed Models (GLMM) and F ratios (F). Levels of significance are *: p ≤ 0.05, **: p < 0.01, and ***: p < 0.001.
